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OIOCOE 3AKABHH3AHHS CTPOHTEJBCTBA CKBA2HHH 
OtfoiaCTB TeXHHKH 

Ii3D6peTeaae othochtch k (5ypeHHK>, a hmchho - k cnocotiy 
3SLKsnvmisanm ctpdbt e jibctbsi CKsaEHHH. 

5 HaHfiojiee aqfi-eKTHBHO HacTOHinee B30(5pe?eHfle motct (Jhtb 

Hcnojn»30BaBO b CKBaggflax, gMerarm* ropja30Hraju>RHS yqacroK 
CTBOJia, npo(3ypeHHidl b n dojo^kthbh om DJiacTe, a Taicse b any- 
HQSXf kovm BesejaaTejiBHO yMefttmaiL jqiaMerp cKBaaaHH, is apa 
Hajuraui ynacTKOB b HHTepBaae yciaHOBKB XBOCTOBEKa, cJioaefi- 

10 hhx cjaODQgeMeETflpoBaHHHMZ nopocaME, me Ewe©* Mecro odBajm 
nopoau, KaBepfl03HHe aom h 30hh norjiomeHiia npoauBO^iHofl mz- 
xocte, ocJhtoo nepejKpHBaeMHe DpoMssyTOHBHMB KOJiOHHaan Tpytf 

EJIE KOJIOHHaMH - "JieTJTSKaME". 

HpejpecTEyxiiizS ypoBeHB TexHsucii 

15 IIpH 3aKaOTHBaHHH CTpOMSJEBCTBa CKBaHHEH H80(Jl0JUIM0 3a- 

KpeBHTfc ee cTeHny b EETepaa&e npoayKTEBHoro iuiacTa, hto<5h 

DpeOTTBpaTHTB OCSBaJEEBaHHe flOpOJEH 3, KaK CJiejtCTBZe 9Toro - 

ysyjmieHEe DocTyn^eHM npo^yiapiH b craasHgy H3 dpo^kthbho- 
ro njoacTa, Jim stoJI nem b 3oeb npojcrKTEBHoro EJiacTa craa- 
20 sbhh ycTanaBJniBaBT xboctobeke c $iuii»TpaMH. Kpowe roro, b 
HHTepBajie ycTaHOBKH xboctobhxob c omn»TpaMJi ^acTO BCTpe^a- 
K)TCE 30EH ocaosBeHEi, TaKHe KaK Hajnrae KaB6pK t odsaaoB 30- 

pOffH, BO^OnpDHBneEEH , EDIUIOmeHEe npOMHB0^IE02 SimKOCTE, BpH- 

UHKaaae x npojorKTEBHeuy naacrry aenpoflyKTEBBHX y^acTKos wm 
25 npepHBaHne ero terbue y^acTKaMH. B srax cjiy^asx BeocfacoOTMo 
Ha^esHo paaodiQSTL yicaaaHHae yracTKE 2 soeu 0? npo^yKTEBHo- 
ro E,nacTa. Bee axo ?pe<5yeT doxwsx waTepsajiBHHX 3a?paT b 
nprnieseEEE cflezpBJg&soro caosbopo odopynoBaHEH. 

H3BecTEH Tpn npHHrmnnajiLHo DTJtnrjasauEXCH ^pyr ot APyra 
30 cBocoda ycTaaoBKH xboctobekob c gsmBipaMS, nps&seH&eMHe dpe 
3aKaE^EBaEEE crpoETejiBCTBa ckbsshe: zojXBecica na ueuesrEou 
icaMHe, na kjiehmx e Ha onopEoS DOBepxsocTE ( "CnpaBOHBHK 
no KpenjieHmo HecfMHHX s ra30smc cKBamH", A.H.ByjiaTOB, 
I98I f c,I37-I46). 
35 Qyri> caocoCa ycTaHOBKB XBOCTOBEKa c qejeebtdom Ha ne- 

MeHTHDM KEMH6 aajjcsmerFCE b noj&eue TawnoHaKHoro pacTBopa 
na bce3 SJiEHy XBOCTOBEKa , yaepHBBaeMoro sa Becy <5ypiun>HHMH 
TpydaME, yjiaJteHBH TaMnoaasHoro pacraopa, no^HHToro BHme 
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XBOCTOBKKa, D OTCOeOTHeKHII CypZJTbKUX TpjTd OT XBOCTOBKKa 

tojibko noone oopa30BaHHH b saTpydHOM npocTpaHCTBe neueaTHO- 

HoasecKa xboctobhkob c cnjiBTpawa Ha kjibhmx ocymecTBJia- 
5 6Tca tojibko b odcaaeBHCM CTBOJie cKBasHHU, vm He? HBHOCa 
BHyTpeaHefl noBepxHOCTK odcaaHHX spyd, nyrew 3afWHHSBanM 
XBOCTOBKKa naamKaiiH, pacDOJiOBenaniH Ba Eapyraoa noBepxao- 
cra noaBecEUX ycipoacTB, KOTopne bxo«it b KoameBoa Mesjco- 

gO HHHfi 3B30p. 

10 3tot cnocod HBDpMeHmi npa aaaac UeHee 30 mm) Koasue- 

bhx 3aaopax, ecaa cnyoic xboctobhki conpaseH c npopadoTKoa 
' ocaoKHeHHoro cisoaa cxssszbh a pacxasHBaimeM XBOCTOBHaa, 
aoraa BHyTpeHHEH noBepxaocii odcaaHoa kojiohhh, b Koiopoa 
nxampyeTcH yciaHOBKa, awesT HesonycTHMHfl a3Hoc, Koraa Bee 
15 XBOCTOBKKa c $BJU>TpoM DpeBamaeT 1000 kH. 

HoflBecKy xboctobhkob aa ynope ocymecTBJWBT Ha cTana- 
oHapHHx rmcTKax cKBasaHH, iae yse oopaaoBaaa onopaaa do- 

BepXHOCTl, B KalBCTBS KOTOpOS HCB0JH.3yDT: DpOTOIKH BHyrpH 

natpydKOB, bdhcobxkhhsmux k Hzsaeuy KOHny npeaHaymea kokoh- 
20 w, BepxHKfi KOHen panee caymeHHoro XBOCTOBKKa; aosy nepe- 
xoaa ox doannero jmaMerpa k ubksobut npa aByxpasMepaofl npo- 
MesyToiaoB KOJioHHe, Boiopoa oCcaseHa cKBasHHa. 3tot cnocod 
npnaeHKM anna npa ycaoBaax . cnycKa xBociOBBica no saaaHHofi 
rjiyCHHH. Maaae noasecaoe ycTpoftcTBO xBocTOBHKa He aoflaeT 
25 ao ynopa a He cpadoTaeT. 

HeffocTBTKaMa yaa3aBBax cnocodoB ycTaHOBKH xboctobhkob 
c §HJttTpaMB npa saKasnHBaHKH cTpoHTeascTBa ckbsshhh hbot- 
BTca:cyseHae npoxoaaoro ceieHBa cKBasam as-sa aeodxoamio- 
cia npauBHeHaa Da3*eaHHHTeaeH a nonBecmn ycTpoacTB, koto- 
30 twe onycKawr Bayrpi, yse odcaaeaBOH cKBasHSU, HeodxoxaMOCTi, 
npHueHBHHK caoaam bo KOHCTpyaaaa paaieaaHareaea a noaBec- 
bhx ycipoacTB, a Taase oipaaaHeHHOCTB Bpa4eHeHaa, odycaoB- 

JWHHaH BOBMOSHDCTiD BDBBeCKB XBOCTOBHKOB TOKiKD B OdcaaeH- 

bom cTBoae cKBamam (apoMe coocoda yciaHOBKfl Ha nejeirraoM 

35 KBMHe). 

Kpojae Toro. aeaocTaTKOM cnocoda noaBecKH xboctobhkob 
c faaBTpaua Ha neMeHTBOM khmhs aBaaeTca HeodxoaaMOCTi 
neMeffirapoBaHaa XBOOTOBHKa, <rro cBaaaHo c doannaMB saipaia- 
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mh ueMeHTa si Bpenefiii he npoBejieHse padoi 2 osmrafuie 3aTBet>- 
^eBamiH qeMeHTHoro pacTBopa. Ilpn stom KsodxojjBMo ocymecTB- 
jWTi nocTOHHHyro npoMHBKy ckbcIshhh nocjie neweHrapoBaaHH 
xBOCTOBHKa b lexeme Bcero BpeMeHa osamaHM 3aTBep£eBaHHH 
5 ueMeHTEoro pacTBopa c oxHOBpsMe hhhm BpaqemeM dypjun>H02 
kojiohhh. flpirroM, padoTe no aeweHTHpoBaHHD xboctobhkob npH- 
cyip aBapnn 9 Taicne, HaupaMep, Kaic: HeB03MOEHocTL OTCoejurae- 

HZH KOJIOHHH <Jyp2JEbHHX Tpyd OT XBOCTOBHKa, BCJX8ACTBHS UpHMe- 

HeBLHH pesidowx paa^ejiEHHTe Jiafi ; npopesarae odcajiHHX Tpyd b 
10 3adypnBaHHe hoboto CTBoaia npa pa3dypnBaHEH ocsaciKH n y3JiOB 
coeOTHeflHft ceKOHfi Tpyd x jxpyvxx. 

Kpoue Toro, jwh EHuajiHeHHH padoT do kcm eHTHpoBaHim 

XBOCTOBHKa fleOdXOOTMa COOTBBTCTByimag TeXHHKa (iieMeHTBpo- 

BO^iHHe arperam) h dpnraaH padoHHX. 
15 Itae ojhhm fiejxocTaiKOM Moro cnocoda HBzweTCH hbbosmoh- 

HOCTB erO DpHMeHeSHH DpH HaJOH^HH 30H DOrJOOQeHZH B HHTepBajie 
yCTHHOBKH XBOCTOBHKa. 

H3BecTen TaKHe cnocod 3ajcaH^Hm ftto cTponreaiBCTBa cKBa- 
shh (SU f A f 1659626) f BKjmraaimHfi b cedn hsojwuhe) 30H ocjiok- 
20 Hemifi 6ypeHHH f pacnojrogeHHHX Bume npojjyKTHBHoro njeacTa no 
ero BCKjJHTHa, cnycK b cKBaxHHy kojiohhh odcajiHHX Tpyd c 

$HJH»Tp0M— XBDCTOBHEOM H IIOHTp&TOpaMH , 3aD0JIH6HH6 $HJE>TpOBOft 

3ohh cKBasam BpeueHHo saKyoopHBaxHQZM uaTepnajiOM n netiemH- 
poBarae kojiohhh odcaamcc Tpyd npn repueTiniHOM paateOTHeHHH 

25 dojiocth omffiTpa-XBOCTOBHica ot hojuocth KOJIOHHH DepeMHHKOl! r 
pa3pymaeMoft nocJie ee homo ht up obhhhh . 

3tot cnocod He odeone^HBaeT Haseraoro pasodmeHna npo- 
.uyKMBHoro naacTa ot nepoieaaampcca c hum HenpozyKTHBHux 
ynacTKOB h BHmejiesammc ot npo^yKTHBHoro mxacTa He hpqjctkthb- 

30 hhx ropH30HTOB f BCJie^cTBHe HenoJiHoro yEajieHHfl dypoBoro pa- 

CTBOpa H3 R»Kfl"Hgw* 2 TOpHSOHTaZIBHUX y^HCTKOB CKBaEHHH, B 

kotophx npoacxoAHT ocaweHM TBepnoft Sa3H H3 dypOBoro pa- 
CTBopa npn ero uapKyzramiE. 3to ycyrydjraeTCH hchojihhm yna- 
jieEaeM tjihhhctoS KopKH, a b MecTax yuaJieHHH ee noBtnnaeTCH 
35 onacHOCTL odBajmaaHra nopcs, vzo Tarace cmrxaeT Ka^ecTBO 

H30JU3UI2 UJHOTOB. 

KpoMe Toro, Ha yKaaaflHHX yracTKax ckbhhhhh He y^aeTcn 

CTflTrirf>TiM!T|WM 0dpa30U UeHTpHpOBHTB DKCHJiyaTailHOHHyE) KOJIOHHy, 
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ocodeaHO b onafiocueMeHTapoBaHHHx nopoaax, na-3a snaBJiHBa- 

HHH lie HTp&TOpOB B 3Ty IlOpOfly, HTO npeJlHTCTBfyeT DOJIjrHeHBK) 

paBHOMepnoro no TOjmmHe CTeHKH neMeHTHoro KOJtma. 

Efce OflHBM HeaocTaticoM 3Toro cDocoda UBraeTCH faoicnpo- 
5 Baaae ^acM npoxyzcTHBHoro naacTa ueMeHTHHM pacTBopoM, no- 
cTynainmsM b $mn»TpoByn 30H7 ckbsshhh hdh neMeHrapoBaHun ko- 
jiohhh odcagHHX Tpyd, BCJiencTBiie BunajieHHH h HaKomreHUH Bpe- 
MeHflo aaKynopHBasmero uarepnaja b BBSHefi (*orho2) tooth ro- 
pasoHrajttHoro cTBOjaa npu 3HaTOTejE&H0fl ero npoTKseHflocTH u 

10 0dpa30BaHBH By*C TOT B BeOXBefi TOOTH CTBOJia; KOTOpHe 3anOJIHH- 
KJTCH UeMeHTHHM paCTBOpOM DpH HeMeHTHpOBEflHH OdcajJHHX K0~ 
JIOHH. 

HaHdoaee dmx3KEM no TexmrcecKofi cynmocTfl k 3aKBroeMo- 

M7 HBOTeTCH CBOCOd 3aKagTOBaHfflI CTpOBTeJIbCTBa cKBasaHH c 
15 ropn 3 OHTaJTBHHM y*acTKOM cTBOJia, npodypeHHiw b npo^KTraHOM 

Uiaefe,{ Baker Hughes, USA "Baker Hughes technology forum" , 
Coru, 6-11 f 1991, c. Z}-25) 

Bidrnvamzft b cecte cnycK b cKBaony Ha KOJiofiHe o6c&hhhx Tpyfi 
XBocTOBiwa c npeflBapnr e jh>ho e ep£opnpoBa hhhm $hjo>tpom, paaod- 
20 meme saKOJioHfloro npocTpaHCTBa b 30He nposyjcrHBHoro m&acTa 
ot BHPejrosanHX z nepeueEaKcmxcE c hem Henpo;nyKTiiBHHX djiectob 
HapyHBHMH naicepaMH h ubiaq hthp oBaHHe kojiohhh odeajwee Tpyd 
same XBOcTOBmca c $iuiltpqm c noMomtE) nerjeBTspoBO^HoA My$ra. 

OCHOBRHTJ HejOCTaTiCOM 3T0r0 CBOCOda HBJUieTCH TO, TTO c 

25 bomoiubd nanepoB 2 ueMefiTHpoBaHz* HajmaicepBoro xcojnmeBoro 
npocTpaHCTBa He odecne^HBaeTCH HaaeaHoe pasodmesze aaxoaoH- 
Horo npocTpaHCTsa b 30He npoflyrajiBHoro aaacTa ot BHmejiesa- 
mjsx h nepeMe saiacpag cg c urn HenpojyKTHBHHX cuiacTOB, ocodea- 
Ho b nepezojiHHX 3 obex cTBOJia okbszhh c BepraicajiBHoro Ha 

30 ropn30HTanBHoe HanpaMeHJie , BCJiescTBae Henojmoro 3aMemeHHK 
dypoBoro paoTBopa kcmsethhw. 

KpoMe Toro, naxepH B3-3a r^JioH othh se woxyr HajtiesHo 
nepeKpuBaTB KaBepH03HHe 30m, kovjsjbl hx jmaeflHue paaxepH 
npesmaaDT jnmeftHHe pa3Mepa noBepxaocra ynJtOTHeHJaa naxepa. 

35 3to ycyrydOTeTCtf b ogBamgax, bckphbehx cjadocneMeHrapoBaH- 
HHe nopojm, me zuesr wecTo odBajm nopo;w, ocodeHHO, nocae 
npoMHBKB CKBasBHU z yj^JieHiw c ee cTeaoK ko jnwaTaixB dhhoS 

KOpKH. 
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B ocHOBy HacTOflmero E30dpeTeHHH nojroseEa 3ajja^a co- 
3jiaHnH cnocoda 3aKairiEBaH2H cTpoHTOEbCTBa cKsaKHH, kotophS 
odecne^HBaji du HajiesHoe pa3odnemie np ohjrtzb bo ro miacTa 
or BUfflejieKamnx e npHMUKanmix k a&xy Henpoj^KTUBHHX y^acTKOB 

5 UPH HaJIHH 3 HEX 30H 0CJX0EH8HHH dypeHEH JIBdorO BDJCa E npo- 
THH6HH0CTH* 

PaCKpHTJie H30<3peT8HHfl 

DocTaBJieHaaii 3ajia^a HocTEraeTca Tew, hto b cnocode 
3aKaff T m3aHHH crpoETejrbCTBa CKBaBEHH, BfuzmasnaeM b ceda bckph- 
10 rae npo^yKTHBHoro macTa, cnycK h ycianoBKy b cKsaKHHe kd- 
jiohhh odcanHHX Tpyd 2 ZBOCTOBUKa c ©H-iLTpoM c odecneTOHEeM 
ax repweTHHHoro coejtEHeHHH uezxy co6oi\ f u paaodmeHze Henpo- 

JQTKTHBHHX ytQCTKOB OT npOJQTKTEBHHX, COrJBCHO H3 OdpeTGHHD, 

cuycK b cKsasafly kojuohrh odca^HHX Tpyd b xboct oBUKa c cchjilt- 
15 pom ocymecTBTZHDT pa3xejn>Ho, a hx repueTH^aoe coejmaeflHe 
ocymecTBJKBT b cKBasHHe, opn 3tom bo MeH&meE Mepe o,miy H3 
Tpyd XBOcioBUKa nepea ero cnycKow b cKBaKHHy npo$njBipyDT c 
odpa30BanaeM no MeHUnefl wepe xbjx npojiojiLHux rocp 11 ihueihji- 
paqecKHx RoaqoB c peasdauui, a nocjxe cnycica XBOcTOS&Ka b 
20 CKBaKHHy npoanutBHyiD Tpydy pacmnpsDT ejih yciaHOBKH xboctobh- 
id b cKBasHHe h pa30dmeHKH HeBpo^y£TiiBHUx DJiacTOB ot npo- 

AyKTHBHHX. . 

Upe^naraeuoe z30dpeT6HEe B03BOJD£eT 3a ctct bckjiotsheh 
npnweaeHEH am yc?aHOBR2 xboct obhkob c osuaTpauz kohctptk— 

25 thbho - cjioshhx passejpiHHTejiefi n nojBecaa ycTpo2cTB, a 
TaKse uaicepoB jyw pasodmeHEH ujiacTOB ynpocTurx* 3th padOTU 
b odecneHHTB doaee HaaexHoe paaodmeHEe HenposyKMBHiix ana- 
ctob ot npojQTKTHBHoro imacTa, a TaKse nepeKpHTHe 3 oh ocjioje- 
Heaaa (icaaepn, odBajios nopoEH, aaacTOB c aKoasaj&Ho bhcoksm 

30 BHyrpEiuia ct obhm saBJteHHeu, b 0 ji o~ra 3 o-ap oHBJie mi2 h spyrnx) 
jrodoU npoTinceHHocTB. Dpn 3tom HaBdojrHntrit agd&eKT socTuraeTCH 
b HqwnffffK 7 cK BSKHHax g b cKBasnaax c ropH3 oHTajiBHHM jhjbct- 

KOM CTBOJEt, a TaKSe B TeX cayraflX, KOITia Dp0THK6HH0CTi 

yra3aHHHX miacTOB z 3 oh He n03B0jraeT nepexpHBaTt hx nanepa- 
35 me, a EteueHTHposaHHe ee odecne^OBaeT Baj^esRoro pa30dmsH2H. 

Kpowe toro, ycTaHOBKa xBocroBiuca c nmrbTpoa c homodibd 
npocnun»HHX Tpyd no cpaBHeHHO c hsbgcthhtj cnocodow, cor^ac- 
* ho KOTopoMy 3Ta onepamw ocymecTBJiHeTCH uyreM neweHTnpoBa- 
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H3H XBOCTOBHKa, D03BOOTeT CHH3HTL paCXDS IieMeHTa, COKD2THTI> 

Epswfl Ha ycraHOBKy, tek igk oraaaaeT HeodxpaflMocT* b oeh- 
jaHHH aaTBepge BaHHfl ueaeHTRoro pacTBopa n ncnojEBsoBamiH 
juih aToro cnennajtBHHX dpanu pado^mx. 

5 B OfiHOM H3 BHpHHHTOB BHDOJIHeKIIff E30dpeTeHHE DOCJie 

BCKpOTBW npoflyKTHBHoro DJiacTa b cKBasHny cnycKa»T xbocto- 
buk c cBJOBTpoM is ycxaH&BTizBaBT ero b spo^RTZBHOM onacxe 
nyreM npHsaTHH no aeHBiaeS Mepe oahoiI npofiMSHOll xpydu npn 
ee pacmnpeHHH jc cTeHKe oKBasflHH, a saieu b cKBaznay cnycKa- 
10 m KOJioEHy odcajiHHX xpyd, hhzhhB KOHeii KOTopofl repjieTE^Ho 

COeOTHHDT C BepXHEM K OHO CM XBOCTOBHKa. 

HpejpiaraeMHfl BapaaHT BHnojiHeraw jreodpeTemyi no3BOJwei 

yCTHHaBMBaTB XBOCTOBHR B HeodcaseHHOM CTBOJtie CiCBaSHHH, djia- 

ro^apH ^teuy odeone ,| mBaeTCH HajjexHoe pa30dmeHne npoflyKMBHo- 
15 ro njncTa ot BmnejreacainHX HenpojQTKTHBHHi mhctob, npeflDTBpa- 
maetcH cysesae qaaMeTpa cKBamHH h cHzsaeTOH pacxoa odcafl- 
hhx ?pyd # 

B xpyrou BapaaHT e bhziojibghbh B3odpeTeHM b ESMBJie b 
cKBasHHy cnycKasr jio npoayKMBHoro aaaoia b ycTaflaBJtHBajor 
20 icojioHsy odcagHHX xpyd, a 3aieM noaie bckphtjw npojyKMBHoro 
miacTa b Hero *epe3 axy KOJioHHy cnycKaror xboctobhk c gpMiT- 
poM h npn pacnmpeHra npo$ajn>Hofi xpydn ycxaHaBEHBapx ero b 

CKBaEZHe, DpH 8XQM npO^HJIBHyD Tpydy npzsBMasT R CT6HKe HHS- 

Hero Koaja kojlohhu odcajiflHX rpyd» odecBeraBaa ee repMeTin- 

25 Hoe coeflHfleime c xboctobzrom* 

Taicofl BapaaHT BHnoj&HeHra uo3BOJHeT BCBOJiK30Baxi> Haado- 
jiee npocTOfl, bhtoahhS h HasexHHft cnocod ycxaHOBKH xboctobh- 
kob c $2JH>TpaMH c noMomLD npoSjiTtBHHx Tpyd b vex cjiy^anx, 
Kor^a b upoueoce dypeaaa cKaanffl BCTpe^iaDTCH anacTH c aHo- 

30 wajiiflo bhcokhm BHy xpno jna ex obhm j&BJiemeu, KOTopue 06VWO 
nepeKpEBaDT npowesyTO^EHMH KOJioHHaMB odcajimcc xpyd sum 

KOJIOHHSMH - "JIS T3THK2MJ3" * 

Kpaxicoe ODBcaH&e ^epxesefi 
JJpyrae neJiH h npeHMymecxBa HacTonmero raodpexeHiw cTa- 
35 nyr noaaxHH H3 cjie^yimero jaexanBHoro oniicaHOT npmaepoB ero 
BHD0JiH8HHfl h ppgjiaraeMHX ^epxesefi. Ha KOxopHx: 

$ht. I H30dpaxaeT KciiSH^eKT odopyjioBaHBH 2uw cnycKa n 

yCTaHOBKH XB0CX0BHKB C $2JTBTp0M B CKBaHHfle; 
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Sht.2 - ceneHEe II-T1 Ha inr.I; 

oar. 3-4 - ycTaHOBKy xboctobhiq c qjmltpom b cKBasuiKe; 
©nr. 5-5 - BapHHHT ycTafiOHKH xBocTOBiuca c §njn>TDOM b 
cKBasaae. 

5 Jijhdiiem sapaaHT ocymecTBJteHUH ModpeTeaiw 

Cnocod 3aKaHHHBaHHH CTpoHTejiiCTBa cKBaraHH 3aKJurqaeT- 
cr b pa3^eJiLflOM cnycxe b cKBamHy n repMeririHOM coeOTHeHHii 
BHyTpjs ee kojiohhh oCcaj&ux rpyd 2 XBOciOBZKa c Shjiltpom. 
no MeHunefi Mepe ojsffj 23 Tpyd ZBoctOBiuca nepea cnycKOM b 
10 cKBaraHy npo$HJiHpy»T c ofipaaoBameM no Meaunefi Mepe OTyx 
npo^oJEBHHx ro#p 2 mumfiflpH^ecKEx KomoB 0 pe3LdaM2. Upo- 
H7kthbhuh BJiacT aateM BCKpHBaOT, cnycKoiDT b aero XBOCTOBBK 
c i-EJiLTpoM , nocjtte *iero npo#njn>HVD Tpydy pacmapaDT jum 
ycTELHOBKQ XBOcTOBHKa b cKBaraHe h pa30dmeHra HenposyKTHB- 

15 HHX BJiaCTOB OT DpOflyKTHBHHX. 

B COOTBeTCTBHH 0 0XH2M-23 BapHHHTOB BHD OJIHeH2ff CHOC Oda 

nocjxe BcnpHim npoayKTHBHoro njiacTa b cKBassay cnycKaDT 

XBOCTOBHK C QHJliTpOM 2 yCTaHEBJIHBaJOT ero B npO^KTEBHQM 

iuiacTe nyreM npzaaTHH no ueHimeit Mepe oaaofi npopurbHoft Tpy- 
20 6u nra ee pacnmpemin k cTCHKe CKBaKHHH. 3aieM b cKBamny 
cnycicaDT xojioHHy odcanHHX Tpyd, HuaHnfl Koaen KOTopoii rejwe- 

TfflHO QOeggggPT C BepXHHM K0HXJ0M XBOCTOB2Ka« , . 

B cooTBeTCTBHH c jtpyrm BapmETCK^ wnomeE&z roodpe- 
TeHBLH BHa^ajte b cKsasHHy Ro npo^yKTrosoro DJiacTa cnycsasT 

25 x ycTanaBJOBaD? KO^OHHy odcaaHHX Tpyd. 3a?eM nocjie bckdhtek 
nposyKTHBHoro macja b Hero ?epe3 3Ty ROJioHHy cnycKaM xboc- 
tobhk c mzjEbtpoM 2 npa pacmnpemiH Dpo&uiBHOfl TpydH ycTaHaB- 
jnsBaior ero b cKBasEHe* npoomiBHyx) Tpydy npa btom np2OTMa»T 
k cTemce aasaero Koana kojiohhh odcajiHHX Tpyd, odecneTOBaa 

30 ee repweTOTHoe coea2HeHHe c xboctobhkcm* 

Cnocod ocymecTBiiffloT c noMoiw© ycTpoflctBa, BKjarcanaero 
b ceda KOJioHay dypsrabHHX Tpyd I ($ht.I), KOJioHHy odcaamix 
Tpyd 2 (oar*3) f xboctobhk 3 c uep&opnpoBaHHHM ©mcbTpoM 4, 
coeOTHaeMHfi c KOJioHHoil dypsnBHUX Tpyd I c notaotutD nepexojtEH- 

35 be 5 a sepeBOSHBKa 6. DepexojumK 5 (aseueaT, ooemBsmm 
Tpyda o pasai&iH zzmeTpajsz) meet nepeuOTKy b bujxg cejpa 7 
n napoBoro KJtanaHa 8 (§ht»3) f pasjiejunon^iQ dojiocth xboctobk- 
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Ka 3 c chjutpom 4 k kojiohhh odcaziHHX rpy<5 2. nepeBOjiHHx 6 
(cur.l) cHatfHeH KJianaHOM 9, nepeKpHBasnoEM msaji 10, coocS- 
mampfl HOJIOCTB KOJIOHHH <5jpHJIBHHX Tpy($ I CO CKBaSHHOit II E 

cJijrEamm juw 3anoJiHemifl bojidcth kojxohhh dypmu>HKX TpyO I 
S cKBasHHHofi smiKOCTLBD flpa cnycice KOj^uoHeHTOB ycTpoitcTBa B 
cKBasHHy II. no MeHBmeii Mepe o^Ha A3 ipyd 12 XBocTOBHKa 3 
3mojiflSHa nporojutEbHoS c no MeHuneft wepe roywa npo^ojn>HHWE 
rolpaua 13 (6hiv2), pacDOJiOEeHaaffl ciwMeTpiraHO o?HocirrejCr- 
ho aeflrpajtBHOfi ocn TpydH 12, b UECTH^pa^ECKHMH KOHuaaa c 
10 pe3B(3aMH (Ha roar. I Be noKa3aHn) . Tocpn 13 npo$azi>HHX rpyd 
12 3anojiHeHH repMeTB3Hpynmefl nacTofl 14. Ha KOHue cEraxpa 4 
ycTaHoaaeH nearpaTop 15, ocSecDe*nmaiam!fl ne HTpupoBaHne $nmT- 

pa 4 OTHOCETeJUHO Cte&KZ OKBaZHHH II, 

B oHynae npoxoroemfl cKBasnm II neps3 Henpo^yKTHBHHe 
15 ynacTKH b ee ropB30Brajd£flofi Hacra ejih'potom c sthmb y^acT- 
KaMH KaK noKasaao Ha prr.1,3,4, nepgpopamiOHHHe oxBepcTra 16 
§ZJH)Tpa 4 3aKpHBa»T 3arj3yimcaMK 17 23 xmmecxz paspymaeuo- 
ro uaTepaaaa, HanpuMep, uarHan* npoooBme rpydn 12 pacno- 
jiara»T Ha CDOTBeTCTBys&mx y^acTKax XBOCTOBBica 3 c ©hjibtdoh 4 
20 em pasobmeHM npoayitTHBHoS racra DpojoncraBHoro nJiacTa 18 
ot Henpo^ncTHBHofl, a TaKEe mm coeOTHeaiw XBocTOBUKa 3 c 
KOJioflfloS odca^HHX rpyd 2. ; . 

B ycTpcftcTBo bxdott TaKse pa3 BajmxeBayeja 19 (cdht.S), 
gcnojtrayeMHfi jcjqh BHnpaBJieHM rocfcp 13 npogzjn»HHX Tpyti 12 
25 nocjxe ex pacnmpeanH. 

CnococS oojrmecTBJiHDT cjiexrwm o<5pa30M. B nponecce <5y- 
peasH CKBasEHH II (conr.I), nepea BCKjaiMeM npo^yKTHBfloro 

DJBCTa 18, B3BeCTHHMH BDHeMaMH ■ H30JD2PVDT BCe HeCOBMeCTflMHe 

no ycJiOBHHU CypeHHH ruiacTH, pacnojooseHHHe sane npoayicrHB- 
30 Horo 18, a noose bckphthh nocjieanero 2 doomhbkh ctBOjia 
n.ttmimm* u a nee cnycicaDT Ha kojiohhs dypmiLHHX Tpyd I 

XBOCTOBHX 3 C BDejlEapHTeJEbHO IISp$0pHp OBaHHHM $MBTpOM 4, 

coejmHeHHH3 c kohohho2 dypazbHHX ipy6 I c nmonxo nepexoa- 
HEKa 5, npo&ucbHHX Tpyd 12 a nepeBOflmra 6. IlepccopaazoHHHe 
35 oraepcTM 16 qpmr&Tpa 4 aaKptrrK 3arjyiaEaf.ra 17 • 

IlOCJie ^OCTHHeHHH $OEbTpOW 4 3adOH CKB&KHHH II B II 030- 
CM UpO^JUttHHX Tpy<5 12 3am^K0S nO0MHB0HH02 S9JUC0CTB CO- 

sjxas? aaBJKHse, HeodxojiBuoe zm sunpaBneEuifl npoaojr&HHx 
rocp 13 e npaxatM creaoK Tpyd 12 k ct9Hkg CKBasHHH II 
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(qht.3) , ofiecne^HBaH cOBtsecTHO c repweTiDflp7Eme3 nacToii 14 
repweTHTOyD igojihued hsupo^kthbhhx vhectkob npo^yKTBBHoro 
DJiacTa IB. 

3aTeti kojiohhj CypgJfcHKx ?pyd I ($ht.I) Kviecre c nepe- 

5 BOflHBKOM 6 OTBHHTOBaDT OT BepXHEX DpopLZLHIIX Tpytf 12 E DOfl- 

EHMauT us GKBasHHH II, npncoejiHHHBT k aef: pa3BaJiBueaaTe^b 
19 (car. 5) a cflOBa enycraOT b cKBaHaay II no Bxoaa b Bepx- 
hbo ^acTB npo$iun>HHX ipyd 12 ($zr.3). Bpamas KOJioHEy dypuzB- 
hhx Tpy(5 I B&seMe c pa3Ba jrwieBaTejieM 19 r npoz3BoaOT okohhh- 

10 TejEbHoe BHnpaBJie sue roop 13 u MOTHoe npasarae ctshok npo- 
injEbHKx Tpyd 12 k CTeHicaw cKBasaflu I. Dps 3tdm reptieT23np7E>- 
ma* nacta 14 ($ai\2) odecne^nrpaeT ea^esHyx) repweTHsamro 
saTpydnoro npocTpaHcraa cKBaHumi II. 

fiajiee KOJtOHHy (5ypHJn>HHX Tpyd I c pa3aajimeBaTeJieM 19 

15 (oht.5) nosaaMasr ss CKBaaraa II h cnycjcaDT b Hee kmohhj 
odcaaaHX Tpyc5 2 (q>zr»3) no Bxona ee Bzraero KOHua BHyrpB 
BepxHia npoqpBJiBHHX rrpyd 12 c odpaaoBaHBeM 3asopa 20 weray 

3 IBM KOHHOM, COEJIOM 7 2 CTeHKaMfl BeDXHHX UpofHJTBHHX TJjyd 12. 

3aieM b CKBasHHy II ctipacHBa&T mapoBofl KaanaH 8, xoToput) 

20 cajmTCH b cqbjid 7, pasodman BHyrpeHme dojiocth XBOCTOBHKa 3 
2 odcajtHofl kojioehh 2. IIpoB3BOjyrr sana^y neweETfloro pacteo- 
pa ?epea KanoHHy odcajiHBX ?py6 2 9 nocjie Hero ouycKainr ee 
BZBH2B Koaeix no ynopa b cyroaae b nepexosHEKe 5 ($ar.4) 9 
2,Docute saTBepneBaHKH ueweHTHoro pacu'Bopa , paaGypaBam 06- 

25 pa30Basm7DCfl BHy*P* kmohbh odcasHHX Tpyd 2 neMearayK) npod- 
(ae noicaaaEa), mapoBOft KJiaoan 8 n cerao 7. 
B cxjwe ycraHosra b fcHJtttpe 4 Bpe&seHEux 3arJiymeK 17 
(tfaar.I) nocJienHne paspymaBT 3axa^Ko2 b aero pac^eTHoS nop- 
mra Kuc^ora ($ar.4). 3ateu dpdmbojxht ocBoeHae cKBaaam II. 

30 B rex aay^ajrx, Koraa d p osy kthbhhS miacT 18 BCKpHBaDT 

nocjte cnycKa kojidhhh odcajimx tpyd 2 (aanpnuep, npoweKyro^- 
Hofl jsjul 3KcnjiyaTanH0HH0lt) 9 to xboctobbk 3 ycTaaaajmBaDT 
uyren npEKaTna ctbhok BepxHHx npofasjcbHHX Tpyd 12 k bhtt- 
peHMM CT6HKQM HHSHero KOHija KOJioHHU odcanHHX Tpyd 2(tarr.S). 

35 JUh SToro c y^eTOM Beca XBOCTOBHKa 3 2 oajcbTpa 4 pac^eT- 
hhm nyrew onpenejiBo? HeodxoOTuyD otw BepxHHx npog2JH»HHX 
Tpy6 12 f o BOMomBR) KOTopax dyayT zx ycTaaaBraBaTB. Ha Kome 
©ajiLTpa 4 KperwT GainwaK 21 (6ht.5) c ceOTOM 22 con mapoBofl 
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KJianaH 23 z orpaExnurejieM 24, npeaoTBpanaKHUiiM nepewemeHne 
KJianaHa 23 a odparHOM HanpaBJietiBE. I-iHTepsaji kojiohhh oficajz- 
hhx Tpyd 2, 3 ROTDpoM sojishh ycTaHSBJiHBaTB npocmzLHHe Tpy- 
dH 12, Kajuidpysrr pacmEpnTeJieM (Ha est. He U0Ka3aH). 3aTeM 
5 k KoaoHae dypfljaflux Tpyd I npacoejvaHHDT pa3BajiHieBaTejn> 
18, coejuiHeHHHli c uHJiCEjipsreecicoii toctbe) 25 BepxneS npogasB- 

H03 TpyfiH 12 XBOCTOBHKa 3 C DOMOIUBE) Jt8B0li peSBdH 26, CDyc- 
KaDT CKOMnOHOBaHHHfl TaKBM 0(Jpa30M EHCTpyMSHT B CKBaSHHy II 

• (guar. 5) h upoMHBasDT ee , nocae Hero cdpacHBaDT napoBofi mia- 
10 nan 23, nepeKpHBan Dps 3T0M oraeporae b cejwie 22, n 3ara^- 

KOfi DDOMHBDTOOa KOTKOCTH B DOJLOCTH XBOCTOBHKa 3 E CCILTLTpa 4 

cos Bsgp y b hjec jcasneHHe, Heodxojumoe sra onpeccoBK* Boefi 

KOMnoHOEKH, doh jieficTBHeM KOToporo oraoBpeaeHsb BunpaBOTOT- 

ca ro$pu 13 soex npooMXHHX Tpyd 12, Koiopue duns BKJixreeHH 
15 b KonnoHOBKy ofiopyjOBaHHH* 3 pesyaMaTe 3Toro ctchkh Bepx- 

hhx npogauttHHX Tpyd 12 ujlotho npaaHMaBTCH k ctshkq HHSHero 

KOHua kojiohhh odcaUHHX Tpyd 2 (our. 6). 

3 cJijrJae BKJEneHa* b KOMnasoBKy npogpiuifcHHX Tpyd 12 hot 

pa3odmesM HenpoayKTHBHUX DJiacTOB ($ht.3) bah BunojmeHra 
20 Bcero ©aiBipa 4 H3 hpocohjilhhx Tpyd 12, i©k noKasaHo Ha ok- 

jypax 5 n 6, to ctohkh srax ipyfi 12 Tarae motho npxnmMarT- 

CH K CTeSKS CKBaSHHH n« , . 

HaMseHHeM h nocasKoft HHCTpyMeHTa HpoBepanT ycTOiMH- 
boctb ycraHOBCT XBOCTOBHKa 3 c ©HJiLTpoM 4 Ha oceBoe cweme- 

25 Hue. 3aTeM Bpa^sHBeu kojiohhh dypiuiBHHX Tpyd I c paaBaawe- 
BaTaneM 19 snpaBO BHBHOTHBaM nocjiejiHHfi us mumHffpjnecicoro 
KOHna 25 BepraeS npo&uiiHofi TpydH 12. OjiHOBpeweHHo tamme 
BajEbnyKmae ojieMeflTU 27 pa3BajaneBaTeJia IS, noaKHMaaci BBepx, 
pa3BaraiOBHBaDT peaLdy 26 munro^pOTecKoro kohob 25, yaeOT- 

30 tom ero BHyrpeaHKS azaMeip. 3aTeM HHCTpyueHT noaajor bhh3 
c oaHOBpeMeHHofi npowHBKoa h BpanemeM ero anpaBO, b peay»- 
Taie *ero npoHCXoror fla^HeSmee paaBajcmoBHsaHHe mumHWH- 
qecrax rohhob 25 h Bepxmix npogpHJiBHHX Tpjrd 12 msnm Bajtt- 
ujnwm ajaeMeHTaMH 27 a BepxHHMH 28, Btiemnm doaranufi aaa- 

35 MOTP, ^eM HHXHlie* 

Ho oKOinaHUH paaBajanoBHBaHHH npoQmn>HHX Tpyo 1^ mc 
aiecTB c kojiohho» odcajiHHX Tpyd 2 oiipe oooBHBaw Ha repue- 

TOTHOCTi C03^aHHeM B HHX TOBTOHM> HpH OTCyTCTBHB repMOTOT- 
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hocth pa3 Ban^qoBHBaHge noBropaoT. 

3 CJIT^a^X BKJS9H6HHE B KOMDOHOBKy XBDCTOBHKa 3 EJffi 

ff>mn>Tpa 4 jxonojifiHTeJiBHHX npocjpMBHHX Tpytf 12 (<$nr,3) ra 
BHnojiHeHM Bcero gsuiBTpa 4 A3 apo$Hjn>HHX Tpyd 12 (£sr.5,6), 

5 nepoopauHOHHHe oTBepcTUE 16 3aKpHBax>T 3arjaymKaiiH 17 S3 
xmmecKE paspymaeMoro waTepaajia , Koropne nocjie saBepmemH 
padoT no yciaHOBKe zaocTOBiuca 3 c ohjebtpom 4 paspymasr 3a- 
Ka^Ko2 cooTBeTCTBjrmiero xmapeareHTa. 

npoMunmeeHaH npaMeHmiocTL 

10 npejmaraeMHfi cDocotf nosBOJweT aajiesHo pasodmaT* npo- 

^yKTHBHHfi imacT ot BumejiexamfDc Heupo^jrKTHBHHX nJtactOB* a 
Tarace ot upaMHKanuHX k HeMy z nepeMeaaramccA c hhm jqpyrax 

HBDpOHJKTfiBHHX y^aCTKOB CKBaHHHH de3 IjeH e HTHpOBaHflfl $HJEBT— 

pa-XBOcroBHKa • Hps btom ynponjaeTOK TexHOjroriw yciaHOBKii 

15 XBOCTOBHKOB C %ZJH>T$am H CHTOaJDTCH 3aTpaTH 3a CTOT HCXKO- 
toheh KOHcrpyKTHBHo— cjioshhx pa3*ej5HHHTej(iefl B DOOTeCHHX 
ycTpoficTB, np^eHaeuHX npst ycTaaoBKe xboctobhkob, a ?aKse 
neMe HTBpoBaHHJT hz, KOTopowy conyrcTByOT aBapaii z 3aTpara 
BpeweHH Ha osragtHge 3aTBepneBaHaa neMeHTHoro pacTBopa. 

20 KpoMe Toro f upejwaraeMHfi cnocod no3BOjraeT paanapara 

odjmcTB ero np3MeH6HHH t trk kbk oh uowen <3htb HcnojaaoBaH 

KBR B DdcaseHHOM, THK D B fleodcaseflHOU CTBOJie CKBftKHHHy He- 
33BHCHMO OT BaJUTCBH 30H DOIVIOmeHM npOMHBO^HOS MflKOCTg, 

BOjionpoflBJieHzfl, h npaKTinecKH deo cymecTBeHHoro yueHSceHBjx 
25 jwaweTpa cKBasHRH. 
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50R£VJIA H30EPEIEHHH 

1. Cnocod 3ajcafraiBaHHH cTpoHTejtbCTBa cKBaKSHH, bkjo- 
•qatooma 3 ceda BCKpHrae nposyKTHBHoro n^acTa (18), cnycic b 
ycTaaoBKy a cKaasEHe (II) hojiobhh odcaaaHX Tpyd (2) a xbc- 

5 croBSKa (3) c $mmpom (4) c bdecneHeaseM ex repMenraHoro 
coejiHaeana Mewy codoE, a pa30dmeaae aenpoayKTBBBHX y*tacT- 

KOB OT npOSyKTBBHHX, OT»a*a»«Hfi. CH TeU, 1TO 

cnycK b cKBaajray (II) xdjiobbh odcaaaHx Tpyd (2) a xboctobe- 
xa (3) c $HJrtTpou (4) ocymecTBiuoT pa3nejn>B0, a hi repwe- 

10 Tinaoe coegaBeHHe ocyiecTBjraoT b caBaiaae (II), npa'3TOM 
no MBEbmelt Mepe osay B3 Tpyd (12) xBocTOBBKa (3) nepea ero 
cnycKOM b cKBasaay (II) npo?aanpy»T c bdpa30BaaaeM no muh- 
mefl Mepe jceyx npoaojn.HHX rofp (13) a aaaBBapa*ecKHX kob- 
uob (25) c pe3i»daMH (26), a nocae cnycaa XBOCTOBaaa (3) b 

15 cKBasaay (II) npofeun-ayn Tpydy (12) pacmnpaDT aaa ycTaaoB- 
• m XBOcTOBHKa (3) b cKBaraae (II) a pa30dmeaaa BenpoayKTHB- 

BHX onaOTOB OT np057KTHBBHI. 

2. Cnocod no n.I, ojinemi'l c a rett, no 
nocae BCBpHTHa npojyRTBBBoro naacia (18) b cKBasaHy (II) 

20 cnycKauT xboctobhr (3) o saaiTpoM (4) a ycTaaaBOTBaitt ero 
. b npoayKTBBHOfj naacie (18) nyrew npaaaTaa no Measmeil Mepe 
oaaofi npomajaiBoa ipydH (12) npa ee pacmapeaaa k events 
cKBasaau (II) , a saieM b cKBasaay (II) cnycKawr KOJioaHy od- 
caairax ipyd (2), bbshbe aoaea aoropofi repMewriBo coeaaaanT 

25 . C BepXEEM KOHQOta XB0CT0BEK3 (3). 

3. Cnocod no n.I, ounamafica teM, too 
Baaiaae b cKBasaay (II) cnycKauT 20 npoayaiaBBoro naacTa 
(18) a ycTajfflBJiHBaDT Koaoaay odcanmcc ipyd (2), a aa-rew noc 
jie bckdhtbb npoayarHBHoronjiacTa (18) b aero ^epea 9Ty 

30 KOJtoBuy cnycaaoT xboctobbx (3) c cwiiTpoM (4) a npa pacma- 
peaaa npoffiHJttBOH TpydH (12) ycTaaaBUBBanr ero b CKsasa- 
ae (II)*, npa stom. npopoaayp Tpydy (12) npaazMaBT x cTeaae 
aasaero kohuh kojiobbh odcaaaux ?pyd (2), odecneaaaaa ee 
repMeTa^aoe coeaaaeaiie c xboctobhkom (3). 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1 98 1 , pp. 1 37-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„ and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement sluny flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Coru, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone from 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in w;ells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 



WO 95/03476 



PCT/RU93/00173 



-7- 

Fig. 2 depicts the II-II cross section in Fig. 1 ; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a welL 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11, At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 1 2 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 18 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1. Perforated holes 16 of screen 4 are closed off by blind flanges 17. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 1 1, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1. A method of well completion including tapping a producing formation (18), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (1 1) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (1 1), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1, distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (11) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3 . A method as in Claim 1 , distinguished by the fact that first casing string (2) is 
lowered into well (1 1) down to producing formation (18) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and, by 
exp ansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 
Fig.l 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 
Fig. 6 
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